I n many countries a major part of the population has an incomplete but still functional dentition. A sub stantial number of these edentulous portions of the den tal arch are not prosthetically restored,1 and many pa tients are functioning with a shortened dental arch with out any need for treatment.2 Nevertheless, restoring oral function and appearance is often necessary; there is a particularly higher percentage of replacements in higher economic groups. 1 Treatment options to replace missing teeth are either fixed or removable appliances; each has its own indica tion. 3 The first reports about removable partial dentures (RPDs) indicated that these restorations could deterio rate the health of remaining dentition and surrounding oral tissues.4,5 Few partial dentures survived for more than 5 to 6 years. 6 Other studies demonstrated more fa vorable results with respect to treatment with RPDs and suggested that the negative effects could be counteracted by a carefully planned prosthetic treatment and regular recall appointments that included patient instruction, retreatments of teeth, and prosthetic adjustments.7*9
Studies of the follow-up of a large number of RPDs over an extended period are scarce. This article presents the results of a 10- = 748) treated with RPDs and includes 703 conventional metal frame RPDs and 183 RPDs with attachments. By survival curves, the efficacy of the treat ment and the need for retreatment could be determined.
MATERIAL AND METHODS Participants
The patients for this historic study were recruited from the clinic of the Dental School in Nijmegen, The Nether lands. The total sample consisted of 1480 patients, 68% of whom were women. The mean age was 38 years (range 19 to 72 years). Fifty-five patients were treated with an acrylic resin RPD only and were excluded from the study. To ensure a reasonable follow-up time, only those pa tients who started their treatment at least 5 years be fore this analysis were selected, resulting in an exclu sion of 389 patients. The remaining patients (n = 1036) were treated with a metal frame RPD that could be of a conventional design or provided with attachments. The RPDs were subdivided into extension base and toothsupported base categories.
All patients participated in a maintenance program and returned for follow-up at 6-month intervals. Patients who did not return for follow-up regularly (288) were considered "lost to follow-up," and data of these patients were omitted when they did not return for at least 2 years. The data of the patients were collected by stu dents and checked by staff members. The data collection procedure was explained to the students.
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Criteria of evaluation
At the start of the study the distribution of the re maining dentition and the dental health was scored with the following standard methods:
1 . caries determination with a mirror, explorer, and ra diographs, The first re treatment caused by fracture of the appli ance or resorption of the alveolar ridge resulting in ad justment of the denture base marked the moment of fail ure.
For these failure reasons, 6-and 10-year survival rates were read from the Kaplan-Meier survival curves (Tables  I and II) .
Some of the earlier mentioned failure reasons 1 and 2 resulted in restorative treatment of the abutment teeth or corrections of the RPDs. However, these RPDs were functioning again after the adjustments had been per formed without any problems. Therefore Kaplan-Meier survival curves were calculated, reflecting the percent age of RPDs that were replaced completely or not worn anymore (Fig. 1) . In situations that require replacement 
Dropout
Because 288 patients dropped out and might bias the results of the study, the study group and the dropout group were compared on the basis of seven variables: age, sex, number and type of remaining teeth, number of abutment teeth, type of prosthesis, dental visits, and treatment satisfaction.
First, a questionnaire was mailed to all dropout pa tients. Those who did not respond were called by tele phone and requested to answer the questionnaire.
The dropouts and study group were matched with re spect to the moment of intake in the study, age, sex, and type of prosthesis received. It was only possible to per form this for the dropouts between 25 and 65 years old. Finally, 593 patients of the study group and 24-8 drop outs remained in the dropout analysis.
A three-way analysis of variance (dropout, sex, and age) was applied to the seven mentioned variables.
RESULTS

D ropout
Of the 288 dropout patients, 149 (53%) responded to the questionnaire, 1.29 (45%) did not respond, and 10 (3%) had died. Table III summarizes the reasons for the dropout. The most important reason for not returning for the recall appointments was "no tim e"; "moving out of the region" was another frequent reason. An indica tion for the dental awareness of the dropout group was the fact that 80% of the responding dropouts were still visiting a dentist regularly.
The patient's judgm ent with respect to the result and the procedures of the treatment was included in the ques tionnaire. Of the dropouts, 88% were satisfied with the result and 96% w ith the procedure of the treatment. For 5% of the patients dissatisfaction was the primary rea son for dropout (Table III) , Seven percent of the drop outs did not wear the RPD in the maxilla and 13% in the mandible. In this aspect no difference was found com pared to patients remaining in the study group.
The dropout groups and study groups were evaluated with respect to classification and type of prosthesis (Table  IV) . Analysis of the classification showed that for the mandible the nonresponding dropout group contained significantly more patients with a natural dentition (p = 0.04). Moreover, for the maxilla significantly more pa tients were included in the study group who were classi fied as Kennedy I and II (p = 0.04) ( Table IV) . Analysis of the type of prosthesis demonstrated that in all drop out groups more patients with a complete denture were included (p = 0.03) ( Table IV) . As shown in Table V , the clinical variables for the different groups were similar and did not reveal a significant difference between groups. The dropout analysis showed that no serious activity occurred as a result of dropout.
Survival rates of RPDs
In total, 886 RPDs worn by 748 patients were ana lyzed: 703 conventional m etal frame RPDs (Table I) and 183 w ith attachments (Table II) (Table I) . Between mandible and max illa or extension-base and tooth-supported base RPDs, only slight differences were noticed. For RPDs with at tachments "abutment re treatm ent" resulted in 59% to 76% survival after 5 years and 30% to 48% after 10 years.
Treatments related to adjustments of the denture base, such as relining, rebasing, or reconstruction, were combined as one cause of failure. A higher percentage of extensionbase RPDs needed an adjustment of the denture base within a shorter time than did tooth-supported base RPDs. This phenomenon was found especially in extension-base RPDs with attachments in the mandible (Table II) .
Another factor of failure was fracture of the RPD, The percentage of extension-base RPDs with attachments in VERMEULEN ET AL the maxilla after 10 years is not presented because of the low number at risk at that moment. The percentage of RPDs that presented no fracture within 5 years was 80% to 90%; after 10 years the percentages of RPDs with no fracture varied between 56% and 73%.
The differences within the groups of conventional RPDs and within the groups of RPDs with attachments were limited. Figure 1 illustrates the Kaplan-Meier sur vival curves over 10 years for the different RPDs. These curves demonstrated that after 10 years about 50% of all RPDs were still functioning.
Extension-base conventional RPDs tended to show lower survival percentages than did tooth-supported base * RPDs, For RPDs with attachments in the mandible the survival curves of the extension-base RPDs were less favorable than those with tooth-supported bases. The reason "not wearing" accounted for 5% of the failures in RPDs with attachments, whereas in conventional RPDs these percentages were 8% for the mandible and 4% for the maxilla.
DISCUSSION
This longitudinal study was conducted on 748 patients with 886 RPDs examined during a 5-to 10-year span. This research was not a controlled clinical trial and there fore some aspects should be interpreted carefully. In particular, when cast restorations were needed on abut ments, the choice between a conventionally designed RPD with only crowned abutments or an RPD with at tachments was partially dependent on the interest and experience of the staff member and the student. Another phenomenon observed was also the high retreatment need of extension-base RPDs with attachments, leading to a decrease of these restorations in later groups. For these reasons, it is not appropriate to compare the re sults of RPDs with and without attachments.
In the earlier studies caries activity was reported to be high in patients with RPDs.4,13 This study does not support these negative effects. The results of this study are in agree ment with those of Bergman et al,,7 who did not find a marked increase in caries caused by wearing RPDs. In the current study and the study of Bergman et al. patients were kept under surveillance in an active recall system, which was probably responsible for the low caries increase. A re cent study by Drake and Beck14 demonstrated the impor tance of patient education, good oral self-care, and regular professional recall for people who wear RPDs.
In 40% and 20% of the jaws with conventional RPDs no restorative retreatment of any of the abutment teeth was performed after 5 and 10 years, respectively. Bergman et al.7 reported 44% of the abutment teeth in need of restorative treatment after 10 years. These per centages give the impression that in this study the re sults were more unfavorable. It should be considered, however, that the first restorative treatment of one of the abutment teeth was taken as a criterion for failure 270 VOLUME 76 NUMBER 3 and that most RPDs had several abutments, leading to a higher failure risk per RPD. Moreover, many abut ments were filled with plastic filling materials and only one third were crowned, which resulted in a large por tion of abutment teeth at risk for retreatment. RPDs with attachments included a varied collection of designs. Most extension-base RPDs were provided with Dolder bars and ball or Dalbo attachments, whereas in the non-free end ones primarily Dolder bars were used.,n_17 The survival curves, with the first restorative treatment of an abutment tooth as a criterion for failure, indicated that cast crowns gave a retardation of decay as reported in ear lier studies.H ,K { The results seemed to be comparable with those of other studies18,1U when the values in this study are reduced to two abutments per jaw.
As may be expected, extension-base RPDs, especially in the mandible, needed a higher percentage of adjust ments of the denture base. This can be explained by the progression of the resorption in the edentulous parts of the jaw, which was probably intensified by the pressure of the free-end denture base. Bergman et aL7 also re ported a great number of denture base adjustments af ter 10 years in a population that had a large number of extension-base RPDs.
Many of the extension-base RPDs were provided with ball attachm ents, which may be responsible for the un favorable results of the RPDs with attachm ents. During the first years of the study the ball attachm ents were not provided w ith occlusal rests, resulting in excessive pressure on the alveolar bone and as a consequence a high resorption rate, responsible for the high number of adjustments needed. This problem could be prevented if the ball attachm ents were supplied with vertical occlusal stops. 17 Fracture of the RPD was found in 17% after 5 years, increasing to 35% after 10 
CONCLUSIONS
Within the limits of this study it was concluded that the survival rate for conventional metal frame RPDs, on the basis of replacement and not wearing, is approxi mately 75% after 5 years and 50% after 10 years (the socalled half lifetime). The negative effect of an RPD on the remaining teeth can be kept to a minimum.
With a simple RPD design and a regular surveillance of the patient in a recall system with an individually adjusted interval, the results of RPD treatment will en sure predictability.
